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SiGe/SI HBT Epitaxial Structure

e Structure
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[ All layers grown by MBE except for subcollector layer(CVD)
U rgrowth =2A/sec for emitter and collector, 0.8A/sec for base

0 Tyrowth = 415°C for emitter and collector, 550°C for base

0 Phackground = 6x107° torr
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Characteristics of Fabricated SiGe/Si HBT

e |-V Characteristics
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e Current Gain * Frequency Response
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Small Signal Model of SiGe/SI HBT
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Single-stage X-band SiGe/Si Monolithic Amplifier

e Circuit Schematic  Gain and Return Losses
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4 )
Single-stage Ku-band SiGe/Si Monolithic Amplifier
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4 ™
Three-stage X-band SiGe/Si Monolithic Amplifier

e Circuit Schematic  Gain and Return Losses
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Characteristics of Dual-feedback
SiGe/Si Transimpedance Amplifier

e Circuit Schematic * Frequency Response
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e Circuit Schematic
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Characteristics of
SiGe/Si PIN-HBT Photoreceiver

* Frequency Response
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Reliability Test of SiGe/Si HBT

» Test Setup » Current Gain
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Influence of Thermal Bias Stress on
HBT Characteristics

e |-V Characteristics * Frequency Response
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Specifications of SiGe/Si Power Amplifiers

» Operation Frequency
- X-band (10 GHz)
- Ka-band (30 GHz)

e Gain

-G=37dB

e Output Power
-P, =10 W

» Supply Voltage
- VCC =5V
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Structure of SiIGe/Si Power HBT

« Epitaxial Structure
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Power HBT Design Considerations

« Collector Doping Concentration N,

PmaXD%I maxBVceeo for Class-A operation

OavgAgcN¢ for Kirk Effect Limit (N ~ Negrrier)
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[ Prax is independent or a weak function of N

[0 N can be optimized for high speed operation
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4 )
Configuration of Power Amplifier

« Schematic of Power Amplifier

Amplifying stages
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Matching Networks

- Last stages need parallel combination of power devices

- Each stage provides 10 dB

» Parallel combination of power devices

- Binary Power Combiner/Divider

—[ ]— [0 High Combining efficiency
_[ ]_ [0 Large area

- Chain Power Combiner/Divider

[1 Low Combining efficiency

....... — [J Small area
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